Two new perylene derivatives, 7-epi-8-hydroxyaltertoxin I (1) and 6-epi-stemphytriol (2), along with two known compounds stemphyperylenol (3) and altertoxin I (4) were isolated from Alternaria alternata, a marine endophytic fungus derived from an unidentified algal species of the genus Laurencia. Structures of compounds 1-4 were determined on the basis of detailed spectroscopic analysis, as well as by comparison with literature reports. The antimicrobial activities of compounds 1 and 3 against Staphylococcus aureus, Escherichia coli, and Aspergillus niger were evaluated; neither showed obvious activity.
Marine derived fungi have proven to be a rich source of structurally unique and biologically active secondary metabolites [1] . As part of our recently initiated program to assess the chemical and biological diversity of endophytic fungi derived from marine algae, several structurally interesting fungal metabolites, including monomeric and dimeric naphtho-γ-pyrones [2] , sphingolipids [3] , a steroid of a natural Diels-Alder adduct (ergosterimide) [4] , a naphthoquinoneimine derivative [5] , and benzaldehyde derivatives [6, 7] , have been characterized and reported. Continuing our investigation of the endophytic fungal-derived metabolites, we report herein the isolation and structure determination of two new perylene derivatives, namely, 7-epi-8-hydroxyaltertoxin I (1) and 6-epi-stemphytriol (2), together with two related known compounds stemphyperylenol (3) and altertoxin I (4) ( Figure 1 ) from Alternaria alternata, an endophytic fungus obtained from the inner tissue of a marine red algal species of the genus Laurencia, which was collected in Weizhou Island in the South China sea. Alternaria and Stemphylium [8] [9] [10] [11] . Previous research revealed that some of these derivatives are phytotoxins and mutagenic [8, 9] .
Compound 1 was obtained as a yellow amorphous powder. Its IR spectrum showed absorption bands for OH (3676 cm -1 ), C=O (1715 cm -1 ), and aromatic (1655, 1633 and 1595 cm -1 ) functionalities. (Table 1) , along with the DEPT experiment revealed the presence of 20 carbon atoms, including two CH 2 groups, seven CH groups, and eleven quaternary carbon atoms. Detailed comparison of the 1 H-and 13 C NMR spectral data of 1 with those of altertoxin I (4) [10] revealed that the structures of these two compounds are very similar, except for the methylene carbon signal of C-8 (δ 47.7, t) in the 13 C NMR spectrum of 4, which was replaced by the oxygenated methine carbon signal at δ 74.5 (d, C-8), in 1 ( Table 1 ). This observation was strongly supported by the fact that the two methylene proton signals appearing at δ 2.94 and 3.07 for H-8 in 4 were replaced by one oxygenated methine proton signal at δ 4.26 in the 1 H NMR spectrum of 1. The correlations from H-7 to H-8 and H-6b in the 1 H-1 H COSY spectrum, and the 2 J correlation from H-8 to C-9 in the HMBC spectrum supported this deduction ( Figure 2 ).
The relative configuration of 1 was determined mainly by proton coupling constants, NOSEY spectral data, as well as by comparison with the literature report. H-6b and OH-6a are generally trans-axial arranged for combining two cyclohexone rings, as shown in Figure 1 , and to date all of the reported naturally occurring perylene derivatives have this stereochemistry for H-6b and OH-6a [9] [10] [11] [12] [13] . In addition, the small coupling constants (J = 3.2 Hz) for H-7/H-6b and H-7/H-8 suggested that they should be in the cis-orientation. This was supported by the observed NOSEY correlations from OH-7 to OH-6a and OH-8, and from H-7 to H-6b and H-8. Thus, the structure of compound 1 was shown to be 7-epi-8-hydroxyaltertoxin I, as shown in Figure 1 .
Compound 2 was also obtained as a yellow amorphous powder. Its IR spectrum showed the presence of OH (3368 cm -1 ), C=O (1700 cm -1 ), and aromatic (1646 cm -1 ) functionalities. ( Table 1) , which were in accordance with those of stemphytriol (5) [12] , except that the carbon signal at δ 54.48 (d) for C-6b in the 13 C NMR spectrum of 5 shifted upfield to δ 48.3 (d, C-6b) in 2. Further analysis of the 2D NMR data indicated that 2 had the same planar structure as that of stemphytriol (5) . The relative configuration of 2 was established by analysis of coupling constants and NOSEY spectral data. First, H-6b and OH-6a were trans-axial arranged according to our structural elucidation of compound 1. The coupling constant of H-6b/H-7 (J = 9.5 Hz) revealed they should be trans-axial arranged, while the small coupling constants for H a -5/H-6 and H b -5/H-6 (J = 3.6 and 2.9 Hz, respectively) indicated that the OH-6 of compound 2 should be arranged axially instead of equatorially, as in stemphytriol (5) . These deductions were also supported by the fact that no NOESY correlations were observed from H-6b to H-6, and from OH-6a to OH-6. Based on the above evidence, it was apparent that OH-6 and C-6b separated by three bonds were gauche arranged in structure 2, so the upfield shift of the C-6b carbon signal in the 13 C NMR spectrum of 2 should be attributed to a γ-gauche effect, as shown in Figure 3 . Thus, the structure of 2 was assigned as 6-epi-stemphytriol, as shown in Figure 1 .
In addition to compounds 1 and 2, the known compounds 3 and 4 were also obtained from the fungus culture and their structures were identified as stemphyperylenol (3) [11] and altertoxin I (4) [10] .
Compounds 2 and 3 were tested for their antibacterial activity against Staphylococcus aureus and Escherichia coli, and antifungal activity against Aspergillus niger. However, neither of them displayed obvious activity.
Experimental

Materials:
Column chromatography (CC): commercial silica gel (Qingdao Haiyang Chemical Group Co.; 200-300 mesh), Lobar LiChroprep RP-18 (40-63 μm; Merck), and/or Sephadex LH-20 (Sigma). TLC: precoated silica gel plates GF-254 (Qingdao Haiyang). Optical rotation: JASCO P-1020 digital polarimeter. UV Spectra: PuXi TU-1810 UV-visible spectrophotometer; λ max (log ε) in nm. IR Spectra: Nicolet NEXUE 470 spectrophotometer; in cm -1 . 1 H-and 13 C NMR spectra: Bruker Avance-500 spectrometer; at 500/125 MHz, respectively.; δ in ppm, J in Hz. EI-MS, ESI-MS and high-ESI-MS: VG Autospec-3000 mass spectrometer; in m/z.
Microoganisms:
The endophytic fungus Alternaria alternata was isolated, by use of a standard procedure [7] , from the inner tissue of an unidentified Laurencia species collected from Weizhou Island in the South China Sea. Fungal identification was carried out using a molecular biological protocol by DNA amplification and sequencing of the ITS region, as described in our previous report [7] . The sequence data derived from the fungal strain has been submitted and deposited at GenBank with accession number FJ809940. A BLAST search result showed that the sequence was similar (99%) to that of Alternaria alternata (compared with AY154682.1 GI: 32394860). The strain is preserved at the Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences with ID number QEN-24.
Fermentation, extraction, and isolation:
For chemical investigations, the fungal strain was static cultivated in liquid media containing 50% (v/v) sea water (glucose 2%, malt extract 0.3%, peptone 0.5%, and yeast extract 0.3%, PH 7.4-7.8) for 30 days at room temperature.
Mycelium and culture broth of A. alternata (30 L) were homogenized using a Waring blender and exhaustively extracted with MeOH and EtOAc, respectively. Since the TLC and HPLC profiles of the two extracts were nearly identical, they were combined before further separation. The combined extracts (40 g) was subjected to column chromatography (CC) over silica gel, eluting with different solvents of increasing polarity (from light petroleum to methanol) to yield 10 fractions (Frs. 1-10) on the basis of TLC analysis. Fr. 7 (1.2 g) was further purified by CC on silica gel with a CHCl 3 -CH 3 OH gradient (from 80:1 to 1:1), Sephadex LH-20 (CH 3 OH), and Lobar LiChroprep RP-18 to afford 1 (7.6 mg), 2 (15.5 mg ), and 3 (33.1 mg). Fr. 8 (2.6 g) was further purified by CC on silica gel by eluting with a CHCl 3 -CH 3 OH gradient (from 80:1 to 5:1),
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Sephadex LH-20 (CH 3 OH), and preparative TLC (plate: 20 × 20 cm, developing solvents: CHCl 3 -CH 3 OH, 10:1) to afford 4 (6.4 mg).
Antimicrobial assays: Antimicrobial assay against
Staphylococcus aureus, Escherichia coli, and Aspergillus niger was carried out using the well diffusion method [14] . Chloramphenicol and amphotericin B were used as antibacterial and antifungal positive controls, respectively. 
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